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~SOMALLOCAL~CAND. 
ANALGPS’IC PRODUcrS 

BACKGROUND OF THE INVENTION 5 

the ethanol injection technique \S. Batzri and E. E. 
Kom, Biocbem. Biophys.,Acta. 298: 1015-1019, 1973j 
and the ether injc&on teohnique @ , Dcamer and A D. 
Bangham, Biochem. Ciophys. Acta. 443: 629-634, 
1976). in these pr& the organic solution of lipids 
is rapidly injcctcd~into a buffer solution where it sponta- 
neowly forms.&osomu4f the tmikbmellar type. The 
injection method is simp;e, rapid and gentk.~However, . _ _ _ _ _ ._ _ _. 

1. Field of the Invention 
The present invention relates to a method for provid- 

ing local anesthesia using liposomal encapsulati ants- 
thetic and analgesic drugs. 

2 Description of Related Art 
it rcaults in a relatively dilute preparation of hposomes 

fo and it provides Iow cncaosulation cfficicncv. Another 

2 

Liposonuk are lipidvesicles composed of membrane- 
Iike Jipid layers surrounding aqueous compartments. 
Liiea are widely used to encapsulate biologically 
wtivc mati for a variety of h e.g. they are 
used as drug cmicrs. Dependinn on the number of Ii&d 15 
layers, size,-surface charge, lipicicomposition and rn&& 
ads ofprquuation various type% of Iiposomcs have * 

‘nM 
Muitihtm&r Sipid vcsicks (MLV) were. first de- 

scrii by Bangham, et al., (J. Mol. BioL 13$!38-252, 20 
l%s), A wide variety of phospholipids form MLV on 
hydration. MLV are composed of a number of bimolw 
uIarIameIhu.intcrs~\Lithan~nsmcdium.The 
Iipii or lip@ ilic substances are dissolved in an’or- 
ganic sol+. Thk solvent is removed under vacuum by 25 
rotary evaporation. The hpid residue forms a film on 
the WalI of the container. An aqueous solution generally 
containing &ctrolytu and/or hydrophilic biologically 
active materials are added to the film. Agitation pro- 
duces larger multi&mcllar vesicles. Small mukilamcltar 30 

. vuicIu can be prepared by sonication or sequential 
tlhration through filters with decreasing pore size. 
Small unihmeIlar vuidu can be .prcparcd.by mere 
.ezecnsive solliGation. All improved method of encapau- 
listing bioIo&ally active materids in rnul-ar lipid 36 
vcsiclcs is descriiin U.S. Pat. No. 4,485,054. 

Unilamcllar.vesiclcs ~&n&t of a single spherical lipid’ 
biiyer entrapping aquwus solution. According to their 
size they are icfcrrcd to‘ as small III&U&U. vesicles 
(S~~~adiametet’ofMOto500A:8ndIareenni-- 
limeliar vcaiclea (rJlv) with a diameter of I-ijO to 
10.000 A. The small linid vesicks are restricted in terms 
of-the aquwus space-for encapsulation, and thus they 
have a very low encapsulation &citncy for water 
soluble biologicslly active components. The Iarge uni- 45 
IameIIar vcsic1~ on the other band, cncapsulate~a high 
percentage of the initial aqueous plk and thus they 
can have a high encapsu?ation efRciwcy. ScveraI twh- 
niqws to make unilamti vesicles have bee& reported. 
‘Ilie so&&ion of an aqueous dispe+on of phospholipid 50 
results in microvesiclca ISUVl conwimp of bilaver or 

” phoeph&pid surrounding an &eous s&e (Pa&iad~ 
jopoulos and Milk, Biochcm.~ Biophys, AC& 135: 
624-238, 1968). In another technique (U.S. Pat. No. 
4,089,801) a mixture of a lipid, an aqueous @u&m of.55 
the material to be encapsuJated,,‘and a liquid wliich is 
insoluble in water, is subjected to ultrasonication, 
whereby lipoaome pmcursors (aqueous globules en- 
ched in a monomolecular lipid layer), are formed. The 
lipid vesicles then are prepared bykombiuing the fkst 60 
dispersion of l+omc p rwursorawithaswondaque- 
ous medium containing amphiphilic compounds, and 
then subjecting the mixture to centrif@adon, whereby 
the globules are forced through the monomokcular 
lipid layer, forming the biomolecular$pid layer charac- 65 
t&tic of liposomti 

Alternate methoda for t&preparation of small uni- 
lamellar vesicles that avoid the need of sonication are 

twh&m for making u&melIar vcsicles~is the 90; 
aIled detergent removal method .(H. G. Weder and 0. 
Zmbu&l, in %iposome Te&nology? ed. ‘G. 
Gregodadib CRC Press In& Boca R&n, Flori& Vol. 
L ch. 7, pg. 79-iO7,1984). In this process the lipids and . 
additives 81~ solubilimd with detergents by agitation or 
scmkatkm yielding de&@ micclk The detergents 
then arc removed by dislysis. 

Muh&nn&rvesickscsnbcreduccdboth+nsizeand 
in numbar of lamellac by extrusion through a small 
orifice mder premre, cg, in a French press. The 
French press (Y. Bar+mholg S. Am&em sn D. Lichttn- 
berg, FBBS L&t. 99: 210-X4,1979), extrusion is done 
at pr=es of 20.000 &s/in at low temperature, This is 
a simplq reproduc.iiIe, nondcstructivc technique with 
nhthely hi& wcapdation cfBcicncy, however it 
rcquirw~maltilamena lipcsomu as a starting point, that 
couldbeaiteraito oligo- or mihmaar vesicles. Large 
uniJameRar lipid vesicles (IUV)csn be prepared by the 
reverse phase evaporation twhnique (U.S. Pat. No. 
4235,&71, Papahadjopouios). This technique consists of 
forming a wat&iu-oil mm&ion of.(a) the Iipids in an 
organic wbmllt and (b) the substancca to be encapsu- 
Iated in an aquwus buffer sohrtion. Removal of .tfie 
organic soiventunder reduced pressures produces a 
mixture which can t&n be converted to the lipid vesi- 
cles by 8giWion or by dispersion in an aqueous media 

U.S. Pati No. 4,016$X, Sum&i et at., describes still 
another method of entrapping certain bio~ogicaily ac- 
tive materiala in unilamcllar Sipid vcsicks by freezing sn 
aquwus ‘phosphohpid .disperaion of the biologicslly 
active matcrhla and lipid& Au the above Iipowmes, 
made prior to 1983, can be classified either BS multilam- 
ellar or unRam&r lipid v&lea 'A newer type of l&o- 
somu is .referrcd to as m&ivcsicuIsr liposomcs .(S. 
~M.S,Turket,RY,Ctri,S.S~andG.M.Msrtin, 
Biochim, Biophys. Acta. 729: 339-348, 1983). The mu& 
tivuictdar liposomca we spheric& in shape snd contain 
intemal granular strwturu, A lipid bilayer forms the 
butermost membrane and the internal space is divided 
up into-small compartments by bilayer septrum. This 
type of Jiposomu required the following composition: 
80. amphiphatic lipid with net neutral charge, one with 
negative charge, chokaterol and a trkcylglycerol. ‘I?lt 
aquwus phase containing the material to be alcapsu- 
latal ls added to the lipid phase which is dissolved in 
chloroform and &ethyl ether, and a lipid-in-water emul- 
donisprcpardasthcfirststepinpreparingmul- 
tivcsicular liposomcs. Then a sucrose wiwion is shaken 
with the water4dipid cmulsie when the organic 
wlvcnts arc evaporated liposomcs with multipic com- 
?alimtnts are formed. 

For a comprehensive rcvitw of types of Uposome and 
nethtxb for prcparingthu.u refer to. a recent publica- 
ibn “Liposome Twhnology” Fld by G. Grcgotiadii., 
ZRC Press Znc., Boca Raton, FIotW, VoI. I, Xl, and III 
1984. 
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Liposomcs, vesicles of phospholipid membranes, 
have beg studied in recent years as a way of altering 
the phmr?llacokinctic prcpcrties of encapsulated drugs, 
A few studies have focused on their potcntiaI as drug 
carrim in topical preparation for txample involving 5 
corticosterods, tconaxole, progesterone and methc- 
treute. Liposoti formulations of these materials WCTC 
found which when applied topically delivered more of 
thue drugs into the skin than convullio& Vchicl~ 
@nhmced penetration) while at the we time local& 10 
hlg their effect at the desired site of action (CIlbatl~ 
localiwon) (hf. Mexei in %iposomu as Dmg taxi. 
us” cd. G. Grcgoriadis, John Wiley & Sons Ltd., New 
York 1988,pqps 663-677). 

Topical aautbcti~ arc agents that revcrsib~y block 15 
mxvc conduction cacsing numbness and cxasation of + 
pain even &cr major stimuli. A topical +alguic agent 
is f substance which relieves pain without ncou&iy 
causing numbacss, or which cm relieve topical pain of 
a minor nature, but not of a great degree (Fed. Register 20 
44,69768-69866,1979). These drugs are therefore used 
to treat or prevent pain. For operations of a peripheral 
or minor uature involving the skin, like removal of 
superficial skin ksions and plastic surgery, or intrader- 
d 8l.lergcn twin& split skin graftins trutmat of 25 
pinfill ukcrs, vcnip uwturc-the ideal way of anutha 
Sk would be the topical applicatioi of local ancathetics. 

The commu&ly available topical anesthetic prepa- 
rations however, are not completely suitable for this 
p~StudiesofDafifiandAdciani(UinPhanu30 
l&r., l2.T 913-919,1971) provided the &St experknca- 
tat cvidtncc thatmallufwturcd prcpluations wntaining 
local anesthetic3 intended for use on the surface of the 
skin often lack a desired degra of &cacy. The prepa- 
rations were tested on normal skin and .on .ultraviolct 35 
Iight burned skin for the abiity to block itching and 
pricking imhuzd by elect&al stimulation. The only 
preparation judged sui&ientiy dkdve was One Con- 
taining 26% bmzocaine. But well the effht of this 
preparation disappeared within 60 seconds after it has 40 
been wiped off the test site. The autbon ii&carted sev- 
cral possible reasons for the lack of efficacy, includiug 
the low conwntmtion of the active ingrtdicn~ possible 
cbcmicd change or inttractio~ for example with other 
comwacuts and the Dg effect of 4S 
tlk hhicle formukio~ used (J. A&iani an&H. Dali&, 
kwth., Andg. 50: 8%841,1971). 

At preacnt, the most successful commcrcia& avail- 
able preparation for dencal anuthuia is a lidoca& 
prilocaine cream, first reported by Jublin ct al. (Acta 
Dtrm VcllcrwL 59: 55&!59,1979). The crum wnsiats 
of an emulsion containing 5% by weight of the eutectic 
mixture of Iidocainc and priIocaine basea (EhfLA) in 
wa@r, thickened with Carbopol@ (G. M. E. Ehren- 
Strom Mz and SLA Reiz., Acta Anacsth. Sand, 26: 
596-598, 1982). An application time of 60 minutes 
mdcr ocdtion achieves ccmpletc fmuthda to pin- 
pric4 and the anesthetic effect last5 one to two hours 
(EL Even et al., Br. J. hauth., 58: 997~1005,1985). 

In gc!nd, to achieve adequate lad anuthuill of the 
skin tuiug known prcparatiorw, a relatively excuaive 
amount of &us a prolonged application period or inva- 
she methods are required. For adequate mugi& aces- 
the& the local anesthetic must be iujeckd subcutane- 
ourrly in order to reach sensory nerve endings lying in 
the dermis. When injectitlg a l& anesthetic, pain is 
pm&cd by the ncai.Ic’s penetration and by the deposi- 
don of the anesthetic solution. Distortion of the wound 

50 

55 

60 

65 

4 
or performing the infiI~tiou of Iarge areas CBIL also be 
problems in surgical cases (L. Juhlin, H. Even, and F. 
B&erg.* Acta Dcrm. Vuurcol., 60: 54+-546,198O). 

In contrast to anuthe?.ki.ug the akin, an*lthesia of 
mucous mcmbtxac txvercd surficts can lx produced 
by topical application of local anuthetiu quickIy and 
t&y. U~&orttmateiy, rapid absorption of tbelocal aces- 
tllctic through rhuc surfacu into the cimtitory system 
may reduce the dnration of local anesthetic action, and 
since the& drags bnve low thcMpcutic rat&# may g!Qs- 
dbly cause systemic toxicity (J. A. WiIdamitb, A. P. 
Rubin ind D. l3. Scott., Clin. Anaesth., 4: 527-537, 
1986). 

~~thcnbrcontinltingn~intherrtoflocal 
anuthui8 for a prcpafadon that is safe, yet CtTective on 
either tmbmka skin, or on mucoca mcmbranm which 
provides a pmpcr rate of dreg permeation without dis- 
comfort or a risk of ayatemic reactions. 

Local atlutwc ngcllts prcviody have beea encap- 
suhted into lipaomu (PqmhKIjopoulos et aL, Bio- 
chime Biophp Act+ 391: SO4-519,1975). However, the 
liposomeacapa&Mlocrlanes&ticwasnotused.for 
producing&al an&be& or a&g&a but rather was 
prepared as a way of eying the drug’s mechanism of 
action, i&l the iIltumctam of tkc local ~Uthetic with 
the pbospholipid May- which in effect served as a 
model for a cellular membrane. 

DESCIZIFI’ION OF THE INVENTION 
The pzwcnt invuttion broadly relate3 to the Dac of 

liposomu for improving the effwt on a man+ of 
topically applied prtpa&ons of local sacstheha aad 
analgesics by cnban&g the pen&a&n (i.e. increa&g 
cutsnww abswpd& ami lcbcaIbtiO? (i.e. decrcasil?g 
z absorption) of the slusthmc 8nd dgesc 

Thcpruentinvationmaybcustdtoprovidclocal 
anuthedc and aud+ic tratmtut for both human and 
veterinuy puQoac& I&al aaesthetic& as amphipathic 
ageny are good azatd&u for entrapment in the phos- 
pkofipid bilayem of a lipoaome+ Any anesthetic and 
audguic a&at, or drug witable for topical or local 
appliation 8x1 be u6al in the present invention in&d- . 
iag- syiocaiuh kctochq methyl saUcylate, 
troluuiw &icy- l idcmh& plibaine, tebracriae, 
P-h ( txmotbc) and diiucme. Tekacabc is a 
particularly use& rgcot beawe it id a potent topicaI 
anestheticaadowingtoibrcJativelyluge hydrophobic 
moiety, it ir craify encapsulated by phoapholipid bi- 
hYws. 

The smount of the an&h& or anrlguic agent or 
dnlgtokin&ll&Xiinthc@o8mnaIprepacati~isno~ 
pcrsc,&ticaIandcaavarywithiawidclimitadepend- 
ing inter alia on the pJa#idu tgtnt, tht intended appli- 
cation and the lipid med. Gcnnrtly, the an&b&c or 
aldguic agent may be inchdcd in ml amount of be- 
twccnaboutQlto1o9bbywt.oftbeIipoaomalprcpaxa. 
tionandmomuuuuylruybcixlcludedbl!mamountof 
between 0.3 and 3.0% by wt. 

IbWuids and prwaiuru for forming liposomu are 
we&kao~tothaesk&diatheartandnc4&aotk 
dcscrii b&n ia d&S. Refbraw is made to U.S. 
Pat. Nos. 4,485,0S4 and 4,761,288, which are hereby 
inwrpoxwed by &&nce, for a diacloaurc of p&&cd 
prepam&n techniques. Gene&y, the de&cd anu- 
tbetioorana@sioagcnttobceaoap8ulatalicdisac1vcd 
or aispasea in a lipi&ont.ainiug organic solvent. Pkc5- 
phoiipids arc periiduly llxd% such u thoac s&cted 
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from the group consisting of phosphatidylchloines, 
lysophosphatidylchloiuea, phosphatidybrerines, phos- 
phatidylethanolsmines, apd phospkatidylinositols. Such 
phosphohpids.often are modified using for example, a 
modifying agent scfectcd fkom the. group consisting of 
choMerolq stearylamines and tocopherols. The sol- . . 

5 

hnt then is evaporated, typiCaJly widef a.reduoed pres- 
snre, to yield a thin lipid Elm containing the anesthetic 
or anafgcaic. Aftcnvsrds, the film is hydrated, with’ 
8gitation, USiIlg 8 aqpeou3 &iISC Wlltdlhl~ ally ddd 10 
eIcctrolytu and lipid vesicles entrapping the anesthetic 
or amlgesic are produced. As recogniz& by those 
ski&d in the art, whIfe certain matcrhb and procedures 
may give better ruuffs with wrtaili drugs, the use of 
partiwfiu matcrIafs and procedures arc not narrowly 15 
c&id and optimum conditions can be determined 
using routine testing. Altiough some of the liposome 
formu&ions acquire a gel-like consistency upon cool- 
ingtoroomtemperatnreintheabsenceofanyadju- 
vim& the preient invention wnteiupfatu the use of, 20 
conventional ihkkeners and gellingagents to provide a. 
preparationbaving any de&red consistency for topical 
application. AdditionaIly, a pr&ervative or,antioxi&llt . 
often will be added to the preparation. 

A part&&i feature.ofthe pm-sent invention is that a 25 

the active anesthetic or analgesh: agent than compared 

more pronounced cutaneous anesthetic or amQesic 
eprectisobtaincd~~thepatient~~as~amoontof 

herein and in the appended claims arc by weight unless 
otherwise indicated. The folIowing examples demort- 
&rate thc.formulas and the activity of selected snes- 
thetic agents in liposome form versus ointment or cream 
form. 

ExAMPL3 1. 

0.3 g 
7.0 g 
0.5 p 
0.7 p. 

10.0 ml 
7.0 ml 

83.0 mf 
(0.43 WL %) and 8odbam 
bicarbonate .(0&S wt. %) 

sure,nntilasmooth,tbinlipidfibnwasobtainedonthe 
‘surfeceofthefiaskandthenlassbeads.ThciIlmthen 

The tetmcainc base @nutnacopoeal~&ph~ 
pbatidylchoqne (NC-95-H, Amenean 
Atlanta; Georgia), cholesterol (Sigma Chen~ Co.) an; 
steada acid (Pi&r ScjerMic Co.) were dissolved in a 
chlorofb~ol (2;:l v/v) solvent sohrtion in a 
pear&aped flaslc,.and small glass beads (100 g) were 
added. ‘The ~Sorvcmt was evaporated to dryness in .a 
rotary evaporator at 30’ C. and under a reduced pres- . . . . _ -- 

with prior topical preparations. While not wishing to be 
bound to any theory, it is thought that thelipid veeicIea 30 
facilitate traqort of t.be anesthetic ‘or analgesic drug 
through the stralam wrneaun barrier. Thns,,prepara- 
tions wnrsining from 0.1 to 3.0% by wt. of the ares= . 
thetio or anslguk agent may be usefuf. The low drug 
wnmtion shouId permit its use as a safe and effe~- 35 
tive over-t&-counter medIcatIon for pair&S skin disor- 
de& In most cases, the anesthetic or aaalgesio agent 
corn$risep from about 5 to about 25% by wt. ofthelipid, 
i.e. the phospholipid, neutral lipid, surfactsnt err similar 
mati having the am@liphSlic character needed to d 
form the lipid vesich?a 

was hydrated with am aqueo&? phase prepared by mix- 
ing t&c ,+cpmus solution of 0.65 wt. %. NaHCQ~ and 
0.45 WL % NaCl, tke ethanol and the propylene glycol, 
by shaking for 30 minutes in a Lab-LineGrbit Environ- 
shakerlitss’e.melipoaom#were~tedfromthe 
glass beads by ~fibering the hydrated preparation 
through a Buchner fun1 without using ‘3lter paper. 

ExAMPL32 

Fikde 

Lido&ina . 2.0 B 
soy pbwphatidylljrolinc 9.0 g 
Tocaphasoi acetate 0.24 g 
H$&oxyplYJpy&&loouuloJo 1.3 8 
Aqneou8 6ohxtion of wdium 100.0 ml 
ohloIido (0.45 wt. %) ali! 

) 

The amount of the liposomal preparation to be.ap 
plied to the patient can vary within wide hits depend; 
ing inter alia an the particular site of appljcation and the 
desired ,duration of effect. G&y, application of 45 
betwu3l about 0~005 .to O? g of liposomal pry+ acdiianbkW.mmte(Q65wt%) 
per square centimeter Of slmce to m anm- 
sjmlld be sufiicien~ with an amount ofbetween 0.01 to 

. 

0.05 g/dbcing uset%l.&l many cssu. PrefkrabIy, the The lidocainc, soy phosphatidylchohne and tocoph- 

NpoJwsal prcparatiom Of the Prm ~wntio~ =.aP- 50 
erol acetate were dissolved in s chloroforrm~thauol 

plied topically under.ocelusion to obtain enhanced ef- 
(2:1 v/v) solve solu*n h a mew m cw*. 

fect. ingfoOgofs~glasJ~Thesofventwastvapo- 
The following examples are illustrative of the present rated in a rotary evaporator at 30’ C!. and uader reduced 

invention and are not to be regardedas Iirnitatig, In the pressure until a thin, smooth film of the lipid and lido- 
examples, several anesthetic agents, eV& benroWn . e 
libain~ prilrjcaine, lidocaine-prilocaine eutectic m& 

J5 csinewss.~btaincdonthe~~oftheglaJskadsand” 
the wall of the &L& The restdting &id film was hy- 

tures, tetmcaine and diiucaine, were encapsulated into draed at $5’ c. usIxlg4le aquewa aodilun cllfbrlde and 
liposoma using the procednre desmibed in Mezei et ai. sodium fdcabmb solution in au enviionmcnt shaker 
U.S. Pat. No. 4,485,054. In order to increase the e&c- for 30 minutes. The hydmxypropylfnethyIceUulose was 
tive w@mtr&on of the encafnalated h& e.g. with 60 added to the preparation within 5 seconds after the lipid 
lznmam, Ii- and d&cane, where a reduced film and aqueous solution were mixed. 
solubility restricted, to some dent, the upper coxcen- EXAMPLE 3 
tratioll# the InuItiphaae ffposom8l drug delbry system 
de&bed and &in& in Mezei, U.S. Pat. No. 4,761,288 

Lop 
a.0 P 
1.0 g 
1.0 g 

the par& percentages, and proportiona referred to Twoob@ao 1.0 g 
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C&l2 scAtion 0.8 mM lco.0 ml 

The method of preparation was substantially the 5 
same as that dcscrii above for Example 2; Tweet @- 
80 was added last to the liposomal product. 

lzxA?dPLE 4 
In a manner sim& to the preceding examplq scv- 10 

er8I other compo8hiom were prepared using: 
(a) difkcnt local anesthetic ages& (e.g. bcwoainc 

prihxaine and a lidocaine-priiocaine eutectic mix- 
ture) with vtious concentratiom of the active 
hlgredient ql.ev 05 to 5 wt. %X IS 

(6) pho@atidychoIincs of diff&rcnt ori& and at 
vsrious coxlantratiom (i.e., 2-15 wt. %> 

(c) chokstexol or tocopherol lipid vesicle modifiers in 
dimcnt concwtrstion.9 (i.e., 0.54 wt. %h 

(d) buffer solutions with various pH’s and e~cctrolyte 20 
ContentJ; 

(e) various viscosity inducing agents (Lg. met.hylc+- 
hdc+ Carbopol @, etc.) and 

‘(Q various prcsuvativ~ or aIltioxida.tIt agents (C.& 
benzoic scid, methy! and propyl parabcn butylated 25 
hydroxyanisole (BHA], benzykrlcohol, etc.); 

The efrlczy of the variou3 local anesthetic agent 
preparations were tested in liposolnIll formagainst 
a commezcipl cream preparation qr 811 ointment 
prepared using the same drug. 30 

A protacoi for human qerhnents was approved by 
the Ethics Committ.u for Humari Research of the Fac- 
t&y of Health ProfeJsions of Dalhousic University, 35 
HaI& cauads. Healthy adult vohmtcers with no skin 
diwrdeIs or previous bistoly of allergic sensitivity to 
hcai anesthetics were &cd to participate in the study. 
Twelve subjects in each exp&mcntal group having 
ages ranging from 25 to 60 years were investigated 40 

Example A: Tetracaine (0.5 wt. %) Liposomal 
Prepanrtion 

L.iposomal’prepafation conta.i&g about 0.5 wt. % 
tetraaine base (formuia as Exampie Nd. 1) and Pan- 45 
tocaine@ cream (tatacaint hydrochloride cream 
U&P., cquivslcnt to 1% tetracaine base, -cd 
by Winthrop Laboratcriu Aurora, Ontario, Lot No. 
120 BL) wcn compared. A 0.2 ml volume of the tiposo- 
maI prep8ration WLI applied to a 10 c&area mark& by 50 
inLonthcvoIusurfrcGofoneforesnnoferchofthe 
vohmteus and covered with Blendem@ tape (3M 
Co, St. Paul, Mittnuota?, to form an ocohiaive dressing. 
The same amount of Pontocaine @  cream was applied 
to the other arm of each volunteer in the same manner. 55 
The sampks of the liposomal preparation and the com- 
mercial preparation wcrc randomly numbered, and the 
number of applied preparations recorded for each sub- 
ject. ‘X2@ identity of the preparations was not known for 
the subjects or for the cva3uator so as to maintaiu the 60 
“double blind” study design. 

The samples were applied for 30 minute3 in the fint 
pup of volunteers and for 60 minutes in the second 
group. A&r each of these time intcrvais the covering 
tapewasranovcdandthetestcdarcawipeddrywitha 65 
tissue paper. Onset and duration of anesthesia at the test 
sites were teated using the pin-prick Ceohniquc, de- 
tic&cd in detail by Lubcns et al. (Am. J. Dii, Child., . 

8 
128: 192-194,1974). At each tut period, each skin test 
area was pricked ten times using a relatively blunt stcr- 
ire needle, to allow each subject to discriminate between 
the perception of touch and pain. Ten painless prich at 
the time of the test was indicative of UJmplete anuthc- 
sia. Sensitivity for each subjuz wu confhmed by pin- 
pricking near to the te4 siie m befbre applying the 
samples to be tuted. Testing score indexes were ob- 
tsimd &om.ewb oftbcvolnntcexs by noting the num- 
berofpaiuiWpin*pricluoutofthc 1oinbotht.cstarcas. 
Testing M done immediately after the preparations 
hadbl?atremovalfromtbctutsire,sndthenatMmin., 
lh,Zh,and4hrttawud* Ruuhs are reported in 
T8bh?&lurd2. 

AssbownbythethiainTabIu1mi2theIipo- 
some prepua&n conmhling 0.5% tetmc&t base was 
effhtive iit producing dun+ illesthcsiL ARer the 
on!&ofan~tbepaaptronof@wasgreatly 
red& although the pramrc could be felt. The per- 
ception ‘of cold Jio WY obntval to diaqmc at the 
“nuuxb”t&sites@ytestiagwithacoldmetaimd). 
sunitivity of nerve Ebaa czJmyhg the suJutions of 
pain,cold+w8rm~toachanddceppra8~tofocal 
ane8tluticrctionisdifferemiaLThisis-with 
tbefiberdismmr,that iw2w8cs6mmthcfibw3coll- 
veyhlgt.bc8umadonof~k,thtaeconv~gdcep 
pressure Pain fiben arc tbc fist tobe bh&ed, followed 
by~tiomofcoSd,wumth,tarchanddccppnsnue. 
Appartn~y,thc&uxbtddacrinthesetutawafhigh 
cnoughonlytoblocktbepeiaarhd coldfibcrs,hatigno 
OrIitUGCffWtOSltOUChlXparon8WU~ 

T&rmits&o&owtbmtthcdwatimofapplic&on 
hfhncu&ei&mityrodd\mtiolloftbclrrresthetic 
effect.onrk!tnov8loftJupupamdwaftl!r3omhlutu 
ofapplicatioqtheancstb&~&apmarrpaced,~ 
sfuxaonel4ourpalodofap+ath.Inbozh~the 
anu?huiaeepsctimprovedwithdmeafterinitialappB- 
cation.siithttbcoiofactionisnotnecu- 
ssrilyirmnedkte,thcpcpntionctnbe~for 
i3dmi&tratioa~yh&lv~ofaaypriafuIpfoec- 
dure. A mazimum in 8Z#CdB&EffCGtWU~bCdti 

bcththe3omhmtasndsboarappIiationtimegroujFs 
sbouttwalmumafterrwxwdoft&prep5ra2ioxtatan 
average pialas acore of 8.25 rad 9.5 respectively. 
Approximately, ti Jcvd danuWsia was &ntaincd 
untiltheendoftbeupaimasTutswneconductcd 
onIyupto4hours8fterrrmavrloftheprrpurtionsbut 
theaw8tbuiappwidadbyP~invimrartionwu 

Po&xaine w the cootrol P&ratio& WL founh 
tObCSCWfCl~iWff~OV~d¶CWdUtertpnribdhl 
agrmncntwithfindiqsofIhliliandAd&ai(Ch. 
Pharm. The*! 12: 91%919, WI}. 

SiatisdaI umly& of the dab by paired t-tats indi- 
catedrstatXuUyhighlysipliflrr;at difihmeinfrvdt 
oftheli~tetrwrirwovatbccolrrrmacirlp~- 
ration (see Tab& 1 aed 2). 
ExampIeB:Ljidoauw(2wt.%)LiproaulPrepaudoa 

Lipo8omawith about 2 wt. sbfidoahw (puparadon 
as Exampie No. 2) wat axnpucd to a piac&, which 
co~ttdof”all~~wi&tbcsrmecwoposi- 
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10 
tion as that of the active preparation but without Iido- tion wcrc statitically significant at cvery time &int 
caine. A comparison of the 2 wt. % lidocaine liposomes (Table 3% Similar rentlts to the plactbo experiment and 
also was car&d out with a control, which contained 2 to Example A were obtained when liposomal lidocxine _ 
wt. % Iidocaine inCOrpOrated in kmab8se@ 8S tht was compated to lidocaiae in 8 Dcrmab~@ VehidC 
&sick. In both groups, the length of appkatipn of 5 (see Table 6). 
liposomal and control preparations was one hour. T&e 
rmccdures ofBxample A were repeated and the resuIts Example C?r other Prcpsrations 
&e repoti in Tabks 3 and 4. - 

The anesthetir~ effcot of the 2 pvt. % lidocaine li&- 
T&de 5 presents and compares the Iiposomsi tetra- 

c&e preparation of the present invention *th sevend 
somes compared to the placebo, as measured by the 10 other anestb@i~ preparations designed for topical ap- 
painlcas scores, is shown in Table 3. Similarly to tbe p&&on. 
tetmcaine liposomal preparation, lidocaine encapsu- Titus, while certain sxpedfk embodiment8 of the: ti- 
latedinliposmn*,produced~n*lthesis~rhtintact skin vention have been described with pmtioukity herein; it 
afW topical application. will be rccogslizcd that v8liou8 modifications thercof 

TABLaX 15 ~ocLPrtothoseskittedinthesrtanditistobcundu- 
Murlpaialss-JrdtffemIttimsofoturv~doolttaau stood that such modScations and variations are to be 

initial 30 millets 8pplicrtMm pcrtod nadu oocluahm of 0.5% tea included within the purview of this application and the 
aioe lhK!4lme uremlYd00 and Pontowkle @  cream. spirit and scope of the appended claims. 

N&lia of volm = 12 - 
srawal &IuWSbY ueiid t-tsk 20 

TABLE 3 
MeeapshkY8acors~dlflbsatdBssof~atioa~m 

inkid 1 hoar appkuioa parfai Under oC&sion of 2% lidoc&e 
P uporo!fleprepu~suipI8cebo 

NeBIfxr of voimakes = 12 
atrcmoti 275 3.2s ,025 1.73 0.0644 
3oMin z 3.94 i:Z 1.98 aott 

Ihow 338 1.68 
tzzt 8.25 zas: 

0.33 
.g ;- t”; 

<0.oco1 

,TABLE2 
MeMpai&msooraadiff~ttim6ofobarrdoa*pn 
initiailkourappwtim~aJpndecacflo*ollofo.s%tetr& 

calue li~rue ptrpnlioo aud Polwuine @  cream 
Number of volaateem = 12 

strtiadwtatul~bY~t-tsk. 
Lil%oms rrremratioa Pomoakle d cram 

Tiie Mull SD MeM SD P 
!a- 6.25 

iii E 
0.29 <08001 

3omia a.oa <o.oan 
Ibout 8.83 ,t47 a2s ~2: <o.am 
2ttom 9.50 0.67 0.33 1.15 <omJt 
4houra a.75 1.48 0.16 037 <O.COOl 

23 

36 

35 

40 

Skrktlul #Ml& by L&cd t-tcm 
LivtQ!ueprepmtiou 

Ttt* bfean SD Mea SD P 
at 4.08 4.42 Lca 1.51 0.0337 
removd 
3omia 6.08 4.14 1.33 1.92 O.CO40 

Iholw 7.25 3.86 2.08 ocom 
Zhow 6.16 3.35 lJ8 ii: oio62 
3homs 5.33 3.17 1.16 2cM oh42 

Thepaitiand cold snsations were greatly reduced,. 
et 6.2 3.56 LB 2.49 0.103 

but not the perception of prezrsme. The iotensity of the. i?iz? 7.4 3.71 26 1.67 0.018 

anesthetia effect again coritlr~ued to inor& aftcr the 45 
0.45 0.89 <O.cQl 

removal of the prepkration,‘and reached its maximum 
k E 2: 1.14 :i . 1.30 <O@l 
3 houm 4.6 3.13 2.2 217 0.051 

VdUC OILC hOUr ht#, The diffCKGXCC3 between thC p18- 
ccbo and thcliposom~capsulatcd lidocaine 7 

‘TABLE 5. 
i2ompbon of liDosomJ tcmmine urrwafion with other forn&tim for toDial ra&KaiB 

Refcrcmx DfW VW * ometthae Dumb& Doaw side 8lfect 
Moesih, 5. S% temcaiae oinrmmt f.5.h 3Jh sdditlomi ohIt: 
AnhDsmctoL. =-h&Y . 
76:752-N, t9S7. 
LUbm*H.X 30% xyloaiae “aciduxmtiecmm” 2k- O.Sh “Iii amow 
Saaker, J-F. . 
Ann. Amt. 
P37-41,1964 
Bnehaet, V. La. .tt al. 
AM. N.Y. Acad. Sd. 
141524-31.1967. 
Ohbm,L 
J3lgleso~ 5. 
Brtt J. Arm&b. 
s?z413-14 1980. 
BVerSH.CtId. 

Br@J.Amestb. 
58:997-tU& I982 
TlltsIovmttoa 

533% t-e- dimethylsti~e 0.5k 3k 1mlt05xjau pl7uitb 
@MW UM hypemadtivtty 

10%ketocaiQe , isqmpmol l-10 h severalhours 5.3mltoBX10 crydmna 
BtrcaoI omsrea 
wata 

S% Itdocaine- OilillW8tCt Ih lh 1gr0623cfa~ 
prilocahle@MLA) enulldoQ aiza . . 

as% tctnuiac spomm 0.5-l k atIeaa44 0.2adto.3 x3 

. 
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TABLE Scontinued 

we claim; 8. The method of claim 7 wherein the nnuthcstic or 
1. A metbcd for providing local ancstbesia or analgc- 

. sia to a mammaI which comprises topicaUy apply&g a 
andguic agent i3 s&&cd from the group consisting of 
benzde, xylocainc, ketocaine, lidocaine, priloclrint, 

composition to said mammal in an amount of between 10 tetraudne and diiucaine. 
about om5 to 0.5 g/cm~ of surfhce to be an&hu~ 
said compo&iOn containing an anesthetic or analgesic 

9. Th$ me&cd of daixn 8 wherein the composition 

iqcrlt sclectcd from the group consising of bclKocain~ 
contains asid anuthutic or analgesic agent in an 

xylocaine~ ketcxaine, methyl saiicylate, trolamine sali- 
amount between about 0.3% and 5.0% by weight. 

10. A &umaceuticaI compaaition comprising lipid 
cylatc, lidocaine, p&nxine, tctmcaine, pramoxine and 15 vaiclu having a topical anesthetic or analgesic agent 
diiucainc, encapsulated within lipid vesicles in an 
amount of between about 0.1 to 10% by wt. of said 

’ sckctul from the group consisting of knzocrmc, xylo- 

CQmpoaition. 
cab ketccaiae, methy1 salicylate, trolamine sslicylatc, 

2 The method of claim 1 in which the oomposition 
lidocaine, prilocais, t&ma&e and pramoxine, tmcap. 
sulatcd the&n ln an amount of between abunt 0.1 to 

amaim multihunellar lipid ~csicles. 
3. The method of claim 1 wherein the lipid vesicles 

20 10% by wt. of said compo&ion. 

comprise unilamellar lipid vesicles. 
11. The compc&ion of claim 10 wherein the lipid 

vulcIc3 ate muI-. 
4. The method of claim 1 wherein the lipid v&&s 

arc multivesicular. 
12. The compoaiticm of claim 10 wherein the lipid 

vc8iclu are urtsmck 
5. The method of claim 1 whudn said lipid vcsicIu 25 

are prepared using a phosph~Epid. 
l3. The comwtion’ of claim 10 whcrciu the lipid 

vuicla arc multivuicular. 
6. The method of claim 5 wherein the phospholipid is 

&ctcd from the group consistiag of phosph&idylchI~ 
14. A method for providing local anathuia or anal- 

oinu, lysophcsphatidylchloines, phosphatidylsuines, 
gak to a mammal which compriqs topicaiiy applying 
to said mammal a composition co~#iui~~g phospbolipid 

p~phatidyicthanola&cs, and phosphatidylino&oIs. 30 vesicles cum 0.1 to lO% by wt. of an anes- 
7. The method of claim 6 wherein the phosphoiipid is 

provided in &mixture with a modifying agent seIccted 
thetlc or anaIgcsic agent, wherein s8ld composition i3 

fkom the group umsiating of choIcstcroIs, stcarylamines 
applied in an amount between about 0.005 to O.! g/cm2 
of3urf3cetokal#h~ 

and tocopherols. 4 * * l * 

3s 
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